Aim of the work: The purpose of this study was to investigate the rheumatoid arthritis (
Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory multisystem disorder most commonly seen in women between 35 and 50 years old and characterized by arthritis of peripheral synovial joints along with extra-articular involvement such as eye, muscle, skin and nervous system [1] .
The characteristic feature of RA is persistent inflammatory synovitis with the resultant cartilage destruction and bone erosion in peripheral diarthrodial joints. In addition to peripheral joints, diarthrodial facet joints causing spine involvement may also be affected [2] [3] [4] . The facet joints of cervical spine are frequently affected by RA, moreover it is known as the most common inflammatory disorder of the cervical spine [5] . On the other hand, lumbar spine involvement is less common and little attention has been paid to it in the literature [3, 4] .
Low back pain (LBP) has been cited as the second most frequent reason to visit a physician and it constitutes 10% of chronic health conditions in the general population [6] . The lifetime prevalence of LBP is 60-80%, the incidence is more frequent in women and increases with age [6, 7] . Chronic LBP is mechanical in character in 90-95% and the most common cause is degenerative disk disease, along with the facet joint involvement causing lumbar radicular pain in the second place especially among adults aged 35-50 years [7, 8] . The differential diagnosis of LBP is primarily based on physical examination and clinical symptoms. Although the radiological and electrophysiological approaches can be used as an assessment tool, radiological tests such as MRI has high false-positive and false-negative rates while the diagnostic accuracy of electrodiagnosis in lower extremity radicular pain has been reported as 88% [9] .
The prevalence of LBP in patients with RA has been reported as 33-40% [3, 10, 11] . LBP has been reported to be associated with factors such as; inflammation, disease activity and medications in these small number of studies [3, 10, 11] . Those with co-occurring LBP were found to have significantly lower physical functioning scores and quality of life than RA patients without LBP [3, [10] [11] [12] .
It has been found that disease activity significantly correlated with functional disability [13, 14] , with depression score [15] and negatively with the quality of life index [14] in rheumatoid arthritis patients. Additionally, it may be suggested that also involvements of the facet joints, extra-articular muscles and nerves, side effects of the medications used, the probable degenerative process of aging and the co-occurring diskogenic pain are all related to a poor functional status and impaired quality of life of RA patients.
The aim of the present study was to evaluate and compare the clinical characteristics, disease activity, functional disability, anxiety and depression as well as the quality of life in RA patients with LBP due to radiculopathy and polyneuropathy as diagnosed by ENMG. To our knowledge, there is no other study in the literature with a similar study design.
Patients and methods

Study population
In this study, 32 RA patients with radicular low back and leg pain for at least 3 months were evaluated. All patients included in the study were diagnosed and followed up in our rheumatology outpatient clinic and fulfilled the American College of Rheumatology (ACR)/The European League Against Rheumatism (EULAR) criteria for RA [16] .
Patients were included in the study if they met the following criteria:
1 . Myotomal or dermatomal distribution of pain; or  2. Complaint of numbness or loss of strength, and  3. At least one sign on physical examination: aggravating pain  with stretch tests, decreased muscle strength or muscle atrophy, superficial sensory loss and diminished deep tendon  reflexes in lower limbs. Patients were excluded from the study if they had any of the following conditions: inflammatory LBP, previous history of spine trauma or surgery, concomitant disease or disorder (e.g., endocrine, metabolic, neurological), active infection, pregnancy, Sjo¨gren's syndrome or RA with vasculitic involvement, used of corticosteroids within past 6 months, active arthritis of hip, sacroiliac, knee or ankle joints, patients who had not radicular low and leg pain as their primary complaint or with bilateral leg pain, neurogenic claudication related to lumbar spinal stenosis or vascular claudication, patients who had significant kyphosis or scoliosis and patients who were ambulatory with assistive devices were excluded from the study. Patients were informed about the study and their written consents were obtained at the beginning of the study. The approval of the Ethical Board of the hospital was obtained, and the study was conducted in accordance with the principles of the Helsinki Declaration.
Patients were divided into 3 groups according to the results of ENMG: group 1: patients with normal ENMG; group 2: patients with polyneuropathy and group 3: patients with radiculopathy. According to the ENMG results, patients' evaluation parameters were compared.
Demographic characteristics of patients including age, gender, marital status and education level were recorded. The disease duration, medications used to treat RA, morning stiffness, swollen and tender joint counts, pain and general health assessment (GHA) levels, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and rheumatoid factor (RF) levels were noted. The level of disease activity was calculated using Disease Activity Score-28 (DAS 28) [17] .
Electrophysiologic test
Electroneuromyographic (ENMG) evaluation including bilateral sensory conduction velocity of the sural nerve, tibial and peroneal nerve motor conduction velocities were measured in all patients. Needle ENMG was performed according to the level of radiculopathy. Right hand median and ulnar motor and sensory nerve conduction study protocol was completed for patients fulfilling the criteria for a polyneuropathy. Polyneuropathy was diagnosed when peripheral nerve involvements in at least 3 extremities were present.
Clinical scores
Modified health assessment questionnaire (m-HAQ) [18] was used to assess functional disability. It is a self-administered instrument which asks respondents to rate the amount of difficulty they experience performing eight activities, evaluating patient difficulty with activities of daily living over the past week, on a scale ranging from 0 to 3 (0: without difficulty, 1: with some difficulty, 2: with much difficulty, and 3: unable to do).
The levels of depression and anxiety were assessed with the Beck Depression Inventory (BDI) [19] and the Beck Anxiety Inventory (BAI) [20] . Both tests are 21-question multiplechoice self-report inventory that measure intensity of depression or anxiety over the span of a week. Questions are scored on a scale of 0-3.
To assess quality of life, the Arthritis Impact Measurement Scale-2 (AIMS-2) [21] was used. The AIMS-2 comprises 12 subscales including mobility; walking and bending; hand and finger function; arm function; self-care tasks; and household tasks, symptoms (pain), role (work), social interaction (social activity, family support), and affect (tension, mood) items. Each item was scored separately using 5-point scales. The score for each section was standardized to a 0-10 scale using a standardization formula. The total health score was calculated by summing the standardized scores for subscales. Higher scores indicated greater disability.
Data analysis was done using the SPSS version 15.0 for Windows software program (SPSS Inc., Chicago, IL, USA). Descriptive statistics were reported as mean ± standard deviation or median (minimum-maximum) for continuous variables, number of observations as percent (%) for nominal variables. To test differences between groups for statistical significance of continuous variables ANOVA test was used. The difference between subgroups was calculated using Tukey's post hoc test. Results were considered as significant for p < 0.05.
Results
Thirty-two female RA patients were included in the study with a mean age of 54.7 ± 10.3 years. Myotomal or dermatomal pain was observed in 17 (53.1%) patients, complaint of numbness or loss of strength in 30 (93.8%), aggravating pain with stretch tests in 13 (40.6%), decreased muscle strength or muscle atrophy in 30 (93.8%), superficial sensory loss in 27 (84.4%) and diminished deep tendon reflexes in lower limbs was observed in 24 (75%). The demographic characteristics of patients are shown in Table 1 , clinical findings and laboratory test results are demonstrated in Table 2 , and, disease activity, functional status, anxiety, depression and quality of life recorded upon evaluation of these patients are displayed in Table 3 .
Electrophysiological studies showed that the ENMG was normal (group 1) in 7 patients (22%), whereas mild to moderate chronic radiculopathy (group 3) was diagnosed in 17 patients (53%), and, interestingly, mild to moderate sensorimotor axonal polyneuropathy (group 2) was found in 8 patients (25%). Lumbar radiculopathies involved the L5 and S1 nerve roots in 13 (76.5%) patients and L4-L5 nerve roots were involved in 4 (23.5%) patients. None of the patients had ENMG results for a combined diagnosis of radiculopathy and polyneuropathy. Comparison of RA patient groups with low back pain according to results of the electroneurophysiological test is displayed in Table 4 . There were statistically significant differences in pain, GHA, ESR, DAS-28 and mHAQ scores between groups (p < 0.05). On comparing it was found that subscales of quality of life, hand-finger function, arm function, social activity and pain levels were significantly different in these 3 groups as well (p < 0.05). Subgroup analysis results of significant parameters between groups are presented in Table 5 . In the subgroup analysis, there were no statistically significant differences between group 1 (normal ENMG) and group 3 (ENMG with radiculopathy) with respect to given parameters (p > 0.05). In patients with polyneuropathy (group 2); pain, GHA, ESR, disease activity and functional disability were higher, hand-finger function, arm function and social activity status were more limited compared to normal ENMG and radiculopathy groups (p < 0.05).
Discussion
In this study, we aimed to investigate and compare the RA characteristics, functional status, anxiety, depression and quality of life in RA patients with chronic radicular low back and leg pain; diagnosis of polyneuropathy and radiculopathy was determined by using electrophysiological evaluation. As a result of our study; ENMG was normal in 22%, sensorimotor axonal polyneuropathy was diagnosed in 25% and radiculopathy was diagnosed in 53%. There was no difference in the assessed parameters between ENMG normal and radiculopathy groups. However; pain, GHA, ESR, disease activity levels, and functional disability were higher; hand-finger and arm functions, social activity levels were much more limited in the polyneuropathy group compared to others.
Radicular low back and leg pain caused by spinal pathology in 98% of patients are usually due to disk pathologies and also these bring about pathology at facet joint, vertebral bodies and soft tissues surrounding the spine [6] . It has been reported that the pathologies from non-spine origin; such as myofascial pain syndrome and fibromyalgia syndrome may produce pain patterns that might be interfered with diskogenic radiculopathy [22] .
Clinical and physical examination findings are the critical parts of the evaluation of patients with radiculopathy and radiological investigations are used additionally [9] . A focused examination includes symptoms such as pain, weakness and numbness, neurologic examination signs such as muscular atrophy, superficial sensory loss and diminished deep tendon reflexes in lower limbs and stretch test as we used in our study methodology. Symptoms such as pain, weakness, loss of deep tendon reflexes and superficial sensorial loss which have a subjective component are used for description of nociceptive pain from diskogenic origin as well as the neuropathic pain due to fibromyalgia and peripheral neuropathies [23, 24] . In our study, as support of this idea, decrease in muscle strength, weakness, superficial sensory loss and diminished deep tendon reflexes in lower limbs were detected in almost all patients.
One of the studies comparing the signs and symptoms of patients with lumbar diskopathy treated conservatively or surgically revealed that the sensory and motor deficits poorly correlated with the presence of disk herniation and only 45% of radicular LBP patients had sensory or motor function loss [25] . At this point of view, since we included RA patients with radiculopathy according to their clinical symptom and physical examination findings, this may explain why we could not detect radiculopathy with the electrophysiological studies in all patients. Also our study was conducted in patients with chronic low back and leg pain and chronic pain has been found to be associated with physical dysfunction as well as mood disorders such as depression and anxiety [24] . Although in the present study no difference was noted between groups, anxiety and depression scores of all patients were high and this may explain why only half of the radicular LBP patients had real radiculopathy.
One of the missing aspects of our study is that pain syndromes such as fibromyalgia and myofascial pain causing chronic pain and sensorial symptoms were not considered as exclusion criteria. It has been reported in the literature that RA and fibromyalgia are difficult to discriminate as their pain intensity is not different and low back pain and sensorial symptoms may be more often in fibromyalgia patients than RA [26, 27] . When these two disease groups were considered separately; pain, anxiety and depression levels were higher in patients with fibromyalgia as well as in RA patients compared to healthy subjects [28, 29] . In a study conducted with 75 RA patients without any complaints; sensorial component of neuropathic pain had been questioned with the superficial pain and sensory tests and neuropathic pain had been detected in 79% of patients [30] . In another study, fibromyalgia was related to worse DAS28 and mHAQ scores in RA patients [31] . Despite the presence of symptoms and signs, the reason of normal ENMG in 22% of our patients may be neuropathic pain syndrome like fibromyalgia probably accompanying RA.
Another remarkable result of our study was the detection of polyneuropathy in 8 of 32 (25%) of patients. Polyneuropathy featured with the motor and sensory symptoms occurs due to the symmetrical damage of multiple peripheral nerves and has been reported in 40% of RA patients by electrophysiological tests and 83% of them had been asymptomatic [32] . In studies investigating polyneuropathy in RA patients, sensorimotor polyneuropathy was the most common type and related to the subclinical symptoms [32] [33] [34] [35] . A higher rate of polyneuropathy was detected with the increasing disease duration [32, 34] .
Despite the absence of studies conducted on RA patients with radiculopathy, some studies have demonstrated that RA patients with chronic LBP regardless of whether there is a neurological involvement have higher pain level, poorer functional status and quality of life compared to healthy volunteers [10] [11] [12] .
Based on our work; no difference in the evaluation parameters between patients with radiculopathies and with normal electrophysiological findings was detected with respect to any assessed parameters. These results seem to be consistent with the literature that RA patients with chronic LBP have higher pain and disability and poor quality of life. Several studies which had been conducted with the LBP patients without RA, referring changes over time secondary to chronicity, showed functional disability in 50% of patients [7] . We concluded that the detection of any difference between two groups may be related to the presence of chronic pain in our patients.
Another remarkable result of our study points out that; pain, GHA, ESR and disease activity levels were higher and the hand-finger function, arm functions and social activity components of the QoL were much more limited in polyneuropathy group compared to the other 2 groups.
There is evidence in the literature to support that the presence of polyneuropathy in RA patients may increase functional disability, inflammation, pain [36] and disease activity [36, 37] . There appears to be no previous studies concerning quality of life in RA patients with polyneuropathy. Difference exists between polyneuropathy group and the others as polyneuropathy is a kind of extra-articular involvement. Previous studies indicated that the extra-articular involvement of RA is related to increased inflammation and disease activity irrespective to the disease duration [38] [39] [40] . This extra-articular involvement might also be the reason why functional status and quality of life is different in polyneuropathy group. In the present study, polyneuropathy was diagnosed when peripheral nerve involvements in at least 3 extremities were present. Single extremity involvement was present in normal and radiculopathy groups whereas the involvement of at least 3 extremities in polyneuropathy group may be a predictor of increased functional disability and limited hand-finger and arm functions and social activity levels. There is difference in quality of life assessment of hand-arm and finger movements on the scale used, that reinforce this possibility. Using an m-HAQ scale evaluating upper extremity function at the forefront might be the reason for the difference in functional disability between groups.
In conclusion, chronic radicular low back and leg pain may be due to probable lumbar radiculopathy as well as an indicator for polyneuropathy as in our study. The presence of polyneuropathy in RA patients may cause further deterioration of functional status and quality of life. For this reason, although clinical signs and symptoms indicate the presence of radiculopathy, we believe that the electrophysiological studies are necessary to confirm the diagnosis of radiculopathy in RA patients presenting with chronic radicular low back and leg pain.
